Acceleration fields in 3-D elastic media due to a propagating rupture at constant super-shear velocities are evaluated. The elastodynamic Green's tensor and its gradient are obtained in closed-form for arbitrary compressional and shear Mach-numbers and arbitrary source time-function. It is found that the acceleration field consists of three main phases: a Mach-wave, a starting phase, and a stopping phase. The stationary phase approximation is used to obtain the explicit dependence of the Mach-wave peak amplitude on the source, propagation, and media elements. It is shown that the Mach-wave plays a dominant role in the acceleration signal of the near-field zone.
Introduction
Observations and data analyses of ground accelerations in the near-field region of earthquake faults suggest that high local accelerations may be due to Machwaves prdduced by ruptures propagating with supershear velocities (MuRRAY, 1973; ARCHULETA, 1984) . Moreover, observations of high-frequency near-field displacements, velocities and accelerations disclose that the near-field motion is governed by irregularities of the slip-function and that localized details rather than global averages are responsible for the peak accelerations and velocities in the near-field (CLOUD and PEREZ, 1971; DAS and AKI, 1977) .
Theoretical simulations of realistic earthquake sources can be grouped into a number of categories. BEN-MENAHEM (1961) promoted 3-D kinematic propagating fault models in which the source is represented as a superposition of point dislocations. A dislocation segment begins to move at a constant subshear velocity V at t= 0 and stops at a finite distance L from the point of rupture initiation. While moving, it separates the area of the fault surface which has slipped from that which has not. An approximation for the far supersonic radiation field was given by SAVAGE (1971) . EASON et al. (1956) obtained explicit expressions for the displacements due to a single localized force moving with a subshear velocity in a 3-D elastic medium. PAYTON (1963) generalized Eason's solution for a source that starts at a given time and derived the field for arbitrary Mach-numbers.
Two-dimensional plain-strain problems with a fixed subshear source-velocity were discussed by FRANK (1949) , ESHELEY (1949), and BURRIDGE (1973) .
A different approach, based upon dynamical fracture mechanics, was applied to earthquake fault models by MADARIAGA (1983) . The basic idea here is that the radiation of high-frequency waves is controlled by the motion of the slip-velocity concentrations.
In the present paper, we blend a new source model which is a hybrid of the above models. Consequently, we employ a kinematic source regime in which the ensuing radiation field is governed by the source's slip velocity rather than the slip itself.
In our analysis we found it more convenient to solve the inhomogeneous Navier vector equation with an appropriate moving-source term. We derive closedform expressions for the accelerations, inside and outside the shear and compressional Mach-cones for an arbitrary source time-function.
We discuss in detail the special case of a finite line source which starts and stops and show that the acceleration field is composed of three main waves: the starting phase, the stopping phase, and the Mach-wave. The stationary phase approximation is used to obtain the explicit dependence of the Mach-wave peak amplitude upon the source, propagation, and the media elements.
The Elastodynamic Green's Tensor in the Time Domain
Consider a concentrated force in a homogeneous, isotropic, unbounded, elastic medium, acting in the direction of the unit force a and moving along the x-axis with a uniform velocity V. The ensuing displacement field is a solution of the equation where S_<Lc> is given in Eq. (2.28).
We now set up a fixed right-handed cartesian coordinate system with x-axis parallel to the direction of motion such that the dislocation plane coincides with the simulates a source of finite length L and propagation time T= L/ V. Q0(T) is a dimensionless normalization factor that will henceforth be suppressed. In the limit T-*0 (L-->0), we assume that Q0(T)--* To/T, so that QL(t)-+To5(t). As V-+O,
QL(t)--+Qo(T)H(t)•
The acceleration for QL(t) may be expressed in the form (3.21)
where u(o) corresponding to Q(t) = H(t) is obtained simply on putting T =0 in Eq. (3.19). The field thus consists of a starting phase u(o) and a stopping phase u(T), having opposite polarities. Equations (2.28), (3.19), and (3.21) yield the following expressions for the Swave accelerations in the x-, y-, and z-directions. 
and ƒÂ"(Vt-x-N_ƒÀ ‡™).
In all, we have the following arrivals:
3.3 P-wave arrivals 
